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PROCEDE POUR RENDRE ETANCHE LA LIAISON ENTRE UN 
CHEMISAGE INTERIEUR D'UNE PART. ET UN PUTTS DE FORAGE, 
UN TUBACE OU UNE CANALISATION EXTERIEURE D'AUTRE PART 

La presente invention conceme un precede pour rendre 
etanche I'espaoe perlpherique compris entre un chemisage interieur, et un 
puits fore, un tubage ou une canalisation cylindrique exterieur(e) dans 
lequel (ou laquelle) il est loge* 

Eile concerne plus precisement un procede destine a 6tre mis 
en oeuvre avec un chemisage obtenu a partir d*une preforme tubulaire a 
parol souple et radialement deformable, durcissable in situ, cette prefornte 
etant susceptible d*occuper un premier etat - dit.retracte - dans iequei sa 
plus grande dimension transversale est sensiblement inferieure au diametre 
interieur du pults, du tubage ou de la canalisation et un second etat - dit 
expanse - dans lequel sa surface externe a une forme cylindrique de 
diametre sensiblement egal au diametre interieur du puItSt du tubage ou de 
la canalisation, le durcissement de la preforme etant realise iorsque la 
preforme se trouve dans cet etat expanse a lUnterieur du puits, du tubage 
ou de la canalisation de maniere a ce qu'elle y forme un chemisage rigide. 

Une telle preforme, ainsi que son procede de mise en place, 
sont notamment deer its dans le document WO-A-91 18180, et dans les 
demandes de brevet frangais de la demanderesse non encore pubiiee 
93 03638 du 25 mars 1993 et 93 05^16 du 3 mai 1993. 

Un chemisage de ce type est particuiierement adapte a la 
reparation d*un tubage de puits de petroie ou d*une canalisation, par 
exempie d*un gazoduc ou d*un oleoduc, en une zone deterioree, par exemple 
perforce, de sa paroi. 

Pour celat on introduit la preforme a I'etat retracte dans le 
tubage ou la canalisation, et on la depiace jusqu*a la 2Sone a reparer, ou on 
la met en place, puis on la gonfle potir I'appliquer intimement contre la 
surface de paroi interieure du tubage ou de la canalisation, apres quoi on la 
fait durcir. 

Ceneralement la paroi de la preforme est a base de resine 
thermodurcissable chargee de fibres, et le durcissement est obtenu sous 



2 



2717855 



I'effet de la chaleur (par effet louJe ou au moyen d*un liquide chaud 
introduit dans la preforme). 

Ce precede donne satisfaction* 

Cependanty I'etancheite entre le chemisage et Je puits, ie 
5 tubage ou la canalisation qui I'entoure n'est pas toujours bonne* 

Dans certains cas, il peut arriver que les llquides ou les gaz se 
trouvant dans le sol passent a travers les perforations ou autres ouvertures 
de la paroi du puiu« du tubage ou de la canalisation, s'tnfiltrent dans 
i*espace annulaire compris entre le chemisage et le puits, le tubage ou ia 
10 canalisation, et finissent pas s'ecouler a I'interieur de ce dernier (ou de 
cette derniere). 

De plus* l*effet de la pression exercee par le liquide ou le gaz, 
dans cet espace annulaire, m£me fnicrometrique» a pour ef fet, d*une part de 
contracter le chemisage, d^autre part d*expanser le puits, le tubage ou ia 
13 canalisation, entralnant de fait une augmentation dudit espace annulaire et 
diminuant done Tetancheite. 

A la connaissance de la demanderesse, il n'existe pas de 
procede permettant d'obtenir de maniere simple une bonne etandieite a ce 
niveau. 

20 L'objectif de la presente invention est d*en proposer un* 

Pour cela, conformement a I' invention, la preforme se trouvant 
a I'etat retractc» on place autour de celle-ci au moins un joint annulaire 
elastiquement deformable, en donnant a ce joint une configuration qui ne 
contrarie pas introduction de la preforme dans le puits, le tubage ou la 

25 canalisation, apres quoi on met en place la preforme munie de son joint a 
I'interieur du puits, du tubage ou de la canalisation, puis on provoque 
Pexpansion radiale de la preforme, ce qui a pour effet de provoquer 
I'expansion du joint, tandis que se forme en regard de oe dernier, dans la 
surface exterieure de la preforme, une gorge annulaire, et enfin on fait 

30 durcir la preforme pour obtcnir un chemisage rigide possedant un joint 
d*etancheite integre dans cette gorge. 

Selon ce procede, c*est en quelque sorte le joint lui*m£me qui 
va former sa gorge receptrice dans la surface exterieure de la preforme, au 
cours de I'expansion et de la solidification de celle-<L 
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De maniere particulierement simple et avantageuse, le joint 
est un joint torique, c*est-a-dire possede une section circulaire* 

Dans un autre mode de realisatioOt le joint a une section 
aplatie bordee de levres souples. 

L'invention se pr€te particulierement a une utilisation avec 
une preforme composee d'une Sme en restne thermodurcissable prise en 
sandwich entre une peau interieure et une peau exterieure. 

Dans un mode de mise en oeuvre possible, le joint a une forme 
naturelle drculaire, et est applique en biais contre la preforme de maniere 
a prendre une forme ovale, l*expansion du joint ayant pour effet de le 
ramener a sa forme naturelle circulaire, en le positionnant dans un plan 
transversal. 

Selon un mode de realisation, le joint est fixe de maniere 
definitive a la preforme en un point* 

Ainsit on est assure qu'il occupe une position bien definie dans 
le chemtsage* 

De preference » ie joint est egalement fixe a ia preforme en un 
second point au moins, cette fois de maniere provisoire, par une liaison qui 
est automatiquement rompue lorsque s'opere Texpansion de la preforme. 

Grdce a cet arrangement, le joint est parfaitement solidaire 
de la preforme lors de rintroduction et de la mise en place de celle«ci, a 
I'etat retracte, dans le puits, le tubage ou ia canalisation. 

Selon un autre mode de realisation, le joint est colle a la 

preforme. 

Dans un mode de mise en oeuvre prefere, il est prevu deux 
joints qui sont disposes dans les zones d'extremite de la preforme. 

Ainsi, cette paire de joints isole parfaitement, sur ses deux 
cdtes, la zone deterioriee et chemisee du tubage ou de la canalisation. 

D'autres caracteristiques et avantages de l'invention apparat- 
tront de la description et des dessins annexes qui en representent un mode 
de realisation preferentiel. 

Sur ces dessins : 

- la figure 1 est une vue schematique en perspective d^une 
preforme representee a I'etat retracte et munie de deux joints toriques 
places sur ses portions d'extremites ; 
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- la figure 2 est une vue en coupe transversale d'une 
extremite du chemisage obtenu a partir de la preforme de la figure 1, 
apres son installation a Tinterieur d'un tubagc defectueux ; 

- la figure 3 est une vue de detail de la figure 2 representant 
5 le joint intercaJe entre le chemisage et le tubage ; 

- la figure 3A est une vue similaire a la figure 3, qui montre 
comment le joint se deforme sous Teffet d'une pression de fluide ; 

- la figure 4 est une vue similaire a la figure i, montrant Tune 
seulement des extremites de la preforme, munie d'un joint a levresi de 

10 section aplatie ; 

- la figure 5 represente l*extremtte de la preforme de la 
figure 4» a l*etat deplie (a i'exterieur d'un tubage) ; 

- la figure 6 est une vue de detail de la preforme de la figure 
3 et de son joint , coupes par un plan radial ; 

13 - la figure 6A est une vue similaire a la figure 69 aprcs mise 

en place et expansion dans un tubage. 

La preforme I representee a la figure i est une preforme du 
m6me type general que celle decrite dans le WO-A-91 ISISO. 

II s*agit d*une preforme tubulaire a paroi soupie, formee d*une 
20 peau exterieure iO» d'une peau interieure 11, et d'une dme 12. 

Le materiau constitutif de Tdme 12 est mou, mais durcissable* 
11 s'agit par exempie d'une resine thermodurcissable par 
polymerisation a la chaleur, la resine enrobant des fibres <par exempie de 
verre ou carbone), non representees. 
23 Les peaux 10 et 11 sont des tissus souples et etancheSf de 

preference legerement elastiques, en materiau synthetique. 

La preforme 1 se trouve a I'etat replie longitudinaiement sur 
elleHn£me, etat dans lequel toutes ses dimensions transversales sont 
sensiblement inferieures au diametre interieur du tubage a chemiser. 
30 Des moyens non representes, tels que des liens automatique- 

ment secabies a partir d'un effort de traction donne. maintlennent la 
preforme dans son etat retracte, 

Conformement a Tinvention, la preforme 1 est ceinte d*une 
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paire de bagues d'etancheite 2 situes chacun dans Tune de ses deux zones 
d'extremite lA, IB. 

Les bagues 2 sent des ioints toriques de type courant, 
legerement expansibles, en materiau elastomere tel que le poiytetrafluo- 
rcthylene (PTFE). 

Ces joints sont deformables elastiquement, et sont fixes en un 
point 20 a Ja preforme. La liaison est par exemple un point de cotle, 
mecaniquement resistant. Chaque joint 2 entoure la preforme et est place 
en biais sur celle-ci de maniere a s'appliquer intimement contre sa paroi ; 
ainsi, chaque joint 2 prend une forme a contour allonge ovale» et se place 
dans un plan PI, respectivement P2y qui forme un angle par rapport a Taxe 
longitudinal de la preforme. 

Une seconde liaison assure la solidarisation complete des 
joints 2 avec la preforme. Toutefois, cette liaison 21 est provlsoire. 11 s'agit 
par exemple egalement d*un point de coUe, mais de resistance mecanique 
nettement plus faible. 

La preforme a des dimensions telies qii'a Petat expanse son 
diametre exterieur correspond au diametre interieur du putts, du tubage ou 
de la canalisation a chemiser. De la m&me maniere, le diametre exterieur 
des joints toriques 2 correspond a ce diametre interieur. 

A la figure 2, on a designe par la reference 3 un tubage de 
puits vertical place dans un sol 4, et dont la paroi presente une perforation 
31. 

11 s*agit par exemple d*un tubage metallique perfore par suite 
de la corrosion. 

La paroi inter ieure du tubage est referencee 30. 

Af in de chemiser la zone fissuree du tubage, on commence par 
mettre en place la preforme 1 - munle des joints 2 dans le tubage Une 
fois que la preforme a ete descendue dans la position souhaitee, 
dest^a-dire en vis-a-vis de la perforation 31, on la gonfle pour la faire 
passer a Tetat expanse. Ce gonllage est realise par introduction d*un 
liquide a Tinterieur de la preforme. 

L'effet du gonflage est de faire passer la preforme de sa 
forme repliee et retractee de la figure 1 a une forme cylindrique. Cette 
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deformation de la preforme a pour effet tout d'abord de rompre les liens 
qui la maintenaient dans son etat retracte, puis de rompre les points de 
colle peu resistants 2K Les efforts mecaniques qui s'exercent sur les joints 
2 au cours de ce changement d'etat de la preformet obligent les joints - qui 
5 ne sont plus retenus qu'en un point, en Toccurence le point 20 - a se placer 
progressivement dans un plan transversal, tout en prennant leur forme 
torique naturelle. 

En fin d'expansion, chaque joint 2 se trouve done dans la 
position de la figure 2, intercale entre la peau 10 de la preforme et la 
10 surface interne 30 du tubage 3, dans un plan transversal (Q). 

Sous i'elfet de la pression interne de gonflage de la preforme, 
celle-ci s*est appliquee intimement contre la paroi 30, sauf a i'endroit des 
joints 2 Oil Texpansion radiale s*est trouvee contrariee. Dans la zone du 
joint, il s'est formee une cuvette annulaire 100. Cette formation a ete 
15 rendue possible par le caractere malleable de I'Ame 12. 

La gorge 100 a une section en forme generale de d'angle 
obtus et a fond arrondi, suivant la courbure de la section du joint 2* 

On procede ensuite au durcissement de I'ftme 12, par 
application de chaleur. On obtient aJors un chemisage 1* a paroi rigide, 
20 dont i'^me solidifiee est referencee 12'. Le chemisage est pourvu, dans 
chacune de ses zones d'extremite, d*un joint annulaire loge dans une gorge 
menagee dans sa surface de paroi exterieure. 

La figure 3A represente la deformation de la section du joint 
par suite de rapplication d'une pression P generee par un fluide qui s'est 
25 inf litre entre la paroi 30 et la peau 10. U peut s*agir d*une boue provenant 
du terrain 4, et qui a traverse la perforation 3i. Cette pression de fluide 
repousse le joint axialement vers Texterleur de la gorge, et par suite de 
son caractere deformable sa section prend la forme d'un coin s'ajustant 
dans Tespace convergent entre les bords de la gorge 100 et la parol 30. II 
30 se produit un phenomene d'auto-blocage du joint dans sa gorge, particulie* 
rement interessant car plus la pression P est forte, plus grand est le 
coincement et, correlativement, mellleure est I'etanchelte. 

La preforme 1 representee sur les figures ^ a 6 est munle d'un 
joint 5 different du joint torique 2* II s'agit d'un joint annulaire de section 
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rectangulaire allongee - section aplatle - possedant des chants releves 
formant des levres souples SO. Ce type de joint est bien connu. II est colle 
autour de la preforme, sensiblement dans un plan transversal* En raison de 
sa souplesse, il peut etre replie longitudinalement en mime temps que la 
prelorme 1 (Figure et peut egalement se deployer pour aocompagner la 
deformation de la prelorme lors de son depliement (Figure 5)* 

Comme pour Ic joint torique, le joint *plat" 3 forme sa propre 
gorge dans ia preforme au cours de son expansion et de son durcissement, 
constituant en fin d'operation un joint integre dans le chemisage I*. Les 
levres souples 50' sont rabattues vers Tinterieur par la paroi 30 du tubage 
3, ce qui assure une parfaite etancheite sur les deux bords du joint 3. Bien 
entendu plusieurs joints 3 peuvent 6tre prevus sur ia preforme, notamment 
un joint a chaque extremite 

Le procede selon la presente invention permet d'obtenir une 
etancheite tres efiicace, par la mise en oeuvre de moyens peu onereux et 
de maniere simple* 

Bien que Tinvention ait ete decrite en reference a une 
preforme dont I'expansion radiale s^opere seulement par depliement, ii va 
de sol qu'elie s*appUque a tout type de preforme radialement expansible, 
notamment a la preforme presentant une structure a meches tressees telle 
que celle decrite dans le demande de brevet frangais 93 03416 deja citee. 
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REVENDICATIONS 

K Precede pour rendre etanche i'espace peripherique compris 
entre un chemisage inter ieur et un puits de forage, un tubage ou une 
canalisation cylindrique exterieur<e) dans lequel (ou laquelle) il est loge» le 
chemisage etant obtenu a partir d'une preforme tubuiaire a paroi souple et 

5 radiaicment deformable, durcissable in situ, ladite preforme etant 
susceptible d'occuper un premier etat - dit retracte - dans lequel sa plus 
grande dimension transversale est sensiblement inferleure au dtametre 
interieur du putts, du tubage ou de la canalisation et un second etat • dit 
expanse - dans lequel sa surface exteme a une forme cylindrique de 

iO diametre sensiblement egal au diametre interieur du puits, du tubage ou de 
la canalisation, le durcissement de la preforme etant realise lorsque ia 
preforme se trouve dans cet etat expanse a I'interieur du puits, du tubage 
ou de la canalisation de maniere a ce qu*elle forme un chemisage rigide, 
caracterise par le fait que ladite preforme (1) se trouvant a Tetat retracte, 

15 on place autour de celle-ci au-moins un joint annulaire elastlquement 
deformable (2, 5), en donnant a ce joint une configuration qui ne contrarie 
pas i'introductton de la preforme dans le puits, le tubage (3) ou la 
canalisation, apres quoi on met en place la preforme (i) munie de son joint 
(2, 5) a I'interieur du puits, du tubage (3) ou de la canalisation, puis on 

20 provoque I'expansion radiale de la preforme (i), ce qui a pour effet de 
provoquer i'expansion du joint (2, 5) tandis que se forme en regard de ce 
dernier, dans la surface exterieure de la preforme, une gorge annulaire 
(100), et enfin on fait durcir ia preforme pour obtenir un chembage rigide 
(r) possedant un joint d'etancheite (2, 5) integre dans cette gorge (100). 

25 2. Procede selon la revendlcation 1, caracterise par le fait que 

ledit joint (2) est torique. 

3. Procede selon la revendlcation 1, caracterise par le fait que 
ledit joint (5) a une section aplatie bordee de levres souples (30). 

4. Procede selon I'une des revendications 1 a 3, caracterise par 
30 le fait que la paroi de la preforme (1) est thermodurcissable. 

5. Procede selon la revendlcation a, caracterise par le fait que 
la preforme (I) est formee d'une Ame en resine thermodurcissable (12) prise 
en sandwich entre une peau interieure (11) et une peau exterieure (10). 
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6. Precede selon Tune des rcvcndications I a 4, caracterise 
par le fait que le joint (2) a une forme naturelle clrcuiaire, et est applique 
en biais contre la preforme (I) de maniere a prendre une forme ovale, 
i'expansion du joint ayant pour effet de le ramener a sa forme naturelle 
3 circulaire, en le positionnant dans un plan transversal (Q). 

?• Precede selon I'une des revendications I a 6, caracterise par 
le fait que le joint (2) est fixe de maniere definitive a la preforme (1) en 
un point (20). 

S« Procede selon la revendication 7, caracterise par le fait que 
10 le joint est fixe a la preforme (1) en un second point (21) au moins, de 
maniere provisotre, cette liaison etant automatiquement rompiie lorsque 
s'opere I'expansion de la preforme. 

9* Procede selon Tune des revendications 1 a % caracterise par 
le fait que le joint (3) est colic a la preforme* 
13 10. Procede selon Tune des revendications 1 a 9, caracterise 

par le fait qu*on fait usage de deux joints (2) disposes dans ies zones 
d*extremite (lA) et (IB) de la preforme (1). 



2717855 




REPUBLIQUE FRANQABB 



inshtutnahonal 

PROPUETC INDUSmiUX 



RAPPORT DE RECHERCHE 
PREUMINAIRE 

ta»aalk4 



FA 497457 
n 9403629 



DOCUMENTS CONSIDERIS COMME PEBTINENIS 



■ Of* 




O.A 
A 



WHA-91 18180 (NOBILEAU) 

• 1e docuaent en mtlcr * 

GB-A-2 017 853 (H.KARKS) 

• figures • 

EP-A-0 192 597 (WEGNER) 

• figure 1 • 

EP-A-0 413 495 (TOA GROUT KOGVO KABUSHIM) 

• figures 2,3,8 * 

OE-U-93 13 379 (U. KANALTECHNIK) 

• figure 2 • 



19. FRENCH REPUBLIC 



NATIONAL INSTITUTE 
OF INDUSTRIAL PROPERTY 

PARIS 



11. Publication No.: 

(only to be used when ordering reproductions) 

12. National Registration No.: 

51 . Int CI': E 21 B 17/00, 33/127, 33/14. 43/10 



2 717 855 
94 03629 



12. 



APPLICATION FOR PATENT 



A1 



22. Date of filing: 03-23-94 
30. Priority: 


71. Applicant(s): DRILLFLEX Legal form: 
(S.A)'-FR 


43. Date application made available to the 
public: 09-29-95 Bulletin 95/39 


72. lnventor(s): Jean-Marie Gueguan, Jean- 
Louis Saltel and Fr6d6ric Signori 


56. List of documents cited in the 

preliminary search report: See end of 

this copy. 


73. Holder(s): 


60. References to other related national 
documents: 


74. Attorney: Regimbeau Martin Schrimpf 
Warcoln Ahner Law Offices 



54. Method for sealing the joint between an interior lining and a borehole, a casing or an exterior 
pipe. 

57. According to the invention, the preform (1) 
being in the retracted state, one or more elastically 
deformable annular gaskets (2) is placed around 
said prefomn, this gasket being given a 
configuration that does not impede the insertion of 
the preform into the well, casing or pipe; during the 
expansion of the preform, the gasket itself forms its 
own groove in the exterior surface of the prefonm; 
after the preform is hardened, a rigid lining is 
obtained having an integral liquid-tight gasket. 

Repair of bored wells, casings, particularly in 
oil wells, or pipes, by internal lining. 



< 

I 

in 

ID 
00 

r- 
n 



2717855 

1 

METHOD FOR SEALING THE JOINT BETWEEN 
AN INTERIOR LINING AND A BORE HOLE, 
A CASING OR AN EXTERIOR PIPE 

The present invention concerns a method for sealing the peripheral space between 
an interior lining and a borehole, a casing or an exterior cylindrical pipe in which it is 
housed. 

More specifically, it concerns a method intended to be implemented with a lining 
obtained from a radially deformable tubular preform with flexible wall that can be 
hardened in situ, this preform being able to occupy a first state - called retracted - in 
which its largest transverse dimension is appreciably less than the inside diameter of the 
well, casing or pipe, and a second state - called expanded - in which its outer surface has 
a cylindrical shape with a diameter appreciably equal to the inside diameter of the well, 
casing or pipe, the preform being hardened when it is in this expanded state inside the 
well, casing or pipe so that it forms a rigid lining therein. 

Such a preform, as well as the method of installing it, are described in the 
document WO-A-91 18180, and in this applicant's French patent applications, not yet 
published, 93 03638 of March 25, 1993 and 93 05416 of May 3, 1993. 

A lining of this type is particularly suitable for repairing the casing of an oil well 
or a pipe, for example a gas or oil pipeline, in a damaged, for example perforated, area of 
its wall. 

To accomplish this, the preform is inserted in retracted state into the casing or 
pipe, and it is moved to the area to be repaired where it is put in place, and then inflated 
in order to apply it tightly against the interior wall surface of the casing or pipe, after 
which it is hardened. 

Generally the wall of the preform has a fiber reinforced thermosetting resin base, 
and the hardening is obtained from 
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the effect of heat (by the Joule effect or by means of a hot liquid introduced into the 
preform). 

This method is satisfactory. 

However, the seal between the lining and the well, the casing or pipe that 
surrounds it is not always good. 

In some cases, it can occur that liquids or gasses found in the ground pass through 
perforations or other openings in the wall of the well, casing or pipe; leak into the annular 
space between the lining and the well, casing or pipe; and then leak into said well, casing 
or pipe. 

Moreover, the effect of the pressure exerted by the liquid or gas in this annular 
space, even if micrometric, causes the contracting of the lining as well as the expansion 
of the well, casing or pipe, resulting in an increase in said annular space and thus 
decreasing its seal. 

To the knowledge of this applicant, there is no simple method that makes it 
possible to obtain a good seal at this level. 

The purpose of the present invention is to propose one. 

To accomplish this, according to the invention, the preform being in the retracted 
state, at least one elastically deformable annular gasket is placed around said preform, 
this gasket being given a configuration that does not impede the insertion of the preform 
into the well, casing or pipe, after which the preform fitted with its gasket is placed in the 
well, casing or pipe, is radially expanded, resulting in the expansion of the gasket and the 
formation of an annular groove in the extemal surface of the preform facing said gasket, 
and finally the preform is hardened to obtain a rigid lining having a liquid-tight gasket 
incorporated into this groove. 

According to this method, it is the gasket itself that forms its own groove in the 
exterior surface of the preform, during the expansion and solidification thereof 
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In a particularly simple and advantageous way, the gasket is an O-ring, that is, it 
has a circular cross section. 

In another embodiment, the gasket has a flattened cross section bordered with 
flexible flanges. 

The invention lends itself particularly well to use with a preform composed of a 
heat-curable resin core sandwiched between an intemal skin and an extemal skin. 

In one possible mode of utilization, the gasket has a natural circular shape and is 
applied at an angle against the preform so as to take an oval shape, the expansion of the 
gasket resulting in returning it to its natural circular shape while positioning it in a 
transverse plane. 

According to one embodiment, the gasket is permanently attached to the preform 
at one point. 

This ensures that it occupies a specifically defined position in the lining. 

Preferably the gasket is also attached to the preform at at least one second point, 
this time temporarily, by a bond that is automatically broken when the preform is 
expanded. 

As a result of this arrangement, the gasket is integral with the preform when the 
preform, in its retracted state, is inserted and placed in the well, casing or pipe. 

According to another embodiment, the gasket is glued to the preform. 

In a preferred embodiment, it is fitted with two gaskets that are arranged in the 
end areas of the preform. 

Thus, this pair of gaskets perfectly isolates both sides of the damaged and Hned 
area of the casing or the pipe. 

Other characteristics and advantages of the invention will become apparent fi-om 
the description and attached drawings that represent it in one preferential embodiment. 

In these drawings: 

- Figure I is a diagrammatic view in perspective of a preform shown in the 
retracted state and fitted with two O-ring gaskets placed at its end portions; 
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- Figure 2 is a transverse cross sectional view of one end of the lining obtained 
from the preform of Figure 1, after it is installed in a defective casing; 

- Figure 3 is a detail view of Figure 2 representing the gasket interposed between 
the lining and the casing; 

- Figure 3 A is a view similar to Figure 3 that shows how the gasket is deformed 
under the effect of fluid pressure; 

- Figure 4 is a view similar to Figure 1, showing only one of the ends of the 
preform, fitted with a flanged gasket with flat cross section; 

- Figure 5 represents the end of the prefonn of Figure 4, in the unfolded state 
(outside of a casing); 

- Figure 6 is a detail view of the preform of Figure 5 and of its gasket, cut along a 
radial plane; 

- Figure 6A is a view similar to Figure 6, after placement and expansion in a 

casing. 

The preform 1 represented in Figure 1 is a preform of the same general type as the 
one described m WO-A-91 181 80. 

It concerns a tubular preform with flexible wall, formed from an exterior skin 10, 
an interior skin 1 1, and a core 12. 

The material comprising the core 12 is soft but curable. 

For example, it can be a heat-curable thermosetting resin, with the resin coating 
fibers (of glass or carbon, for example), that are not represented. 

The skins 10 and 11 are made of flexible, impervious fibers, preferably slightly 
elastic, of a synthetic material. 

The preform 1 is in a state in which it is longitudinally folded on itself, a state in 
which all its transversal dimensions are appreciably less than the inside diameter of the 
casing to be lined. 

Means not represented, such as ties that are automatically cleavable by a given 
tensile force, keep the preform in its retracted state. 

According to the invention, the preform 1 is encircled by 
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a pair of O-ring gaskets 2, each of which is located in one of the two end areas 1 A, IB. 

The rings 2 are common type O-rings, slightly expandable, made of an elastomer 
material such a polytetrafluoroethylene (PTFE). 

These rings are elastically deform able and are attached to the preform at a 
point 20. The bond is, for example, a mechanically strong glue point. Each gasket 2 
encircles the preform and is placed at an angle thereon in such a way as to be applied 
closely against its wall; thus, each gasket 2 takes on an elongated oval shape and is 
placed in a plane PI, and P2 similarly, which forms an angle with respect to the 
longitudinal axis of the preform. 

A second bond ensures the completely solid connection of the gaskets 2 to the 
preform. However, this bond 21 is temporary. For example, it can also be a glue point, 
but with a much weaker mechanical strength. 

The preform has dimensions such that in the expanded state its outside diameter 
corresponds to the inside diameter of the well, casing or pipe to be lined. In the same 
way, the outside diameter of the 0-rings 2 corresponds to this inside diameter. 

In Figure 2, the reference 3 designates a vertical well casing placed in the ground 
4, the wall of which casing has a perforation 31. 

For example, this could be a metal casing perforated from corrosion. 
The interior wall of the casing is referenced as 30. 

In order to line the cracked area of the casing, the preform 1 is first put in place - 
fitted with gaskets 2 - in the casing. Once the preform has been lowered into the desired 
position, that is, opposite the perforation 31, it is inflated in order to change it to the 
expanded state. This inflation is accompUshed by introducing a liquid inside the preform. 

The effect of the inflation is to change the prefonn over from its folded and 
retracted form of Figure 1 to a cylindrical form. This 
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deformation of the preform results first in the breaking of the ties that keep it in its 
retracted state, then the breaking of the glue points 21 of lesser strength. The mechanical 
efforts exerted on the gaskets 2 during this change of the preform state force the gaskets - 
which now are held at only one point, in this instance the point 20 - to move 
progressively into a transverse plane while taking their natural O-shape. 

Upon completion of the expansion, each gasket 2 is located in the position of 
Figure 2, interposed between the skin 10 of the preform and the inner surface 30 of the 
casing 3, in a transverse plane (Q), 

Under the effect of the internal inflation pressure of the preform, said preform is 
applied tightly against the wall 30, except at the place of the gaskets 2 where the radial 
expansion has been impeded. In the area of the gasket, a ring-shaped groove 100 is 
formed. This formation has been made possible by the malleable nature of the core 12. 

The groove 100 has a generally V-shaped cross section with obtuse angle and 
rounded bottom, following the curvature of the cross section of the gasket 2. 

The core 12 is then cured by application of heat. Thus a lining V is obtained with 
rigid wall, the solidified core of which is referenced as 12\ In each of its end areas, the 
lining has an annular gasket fitted in a groove made in the surface of its outer wall. 

Figure 3 A represents the deformation of the cross section of the gasket following 
the application of a pressure P generated by a fluid that has leaked between the wall 30 
and the skin 10. This can be mud from the ground 4, which enters through the 
perforation 31. This fluid pressure pushes the gasket axially toward the outside of the 
groove, and because of its deformable nature its cross section takes the form of a wedge 
fitting in the convergent space between the edges of the groove 100 and the wall 30. This 
produces a self-sealing phenomenon of the gasket in its groove, which is particularly 
interesting because the greater the pressure P, the greater the wedging effect, and 
correlatively, the better the seal. 

The preform 1 represented in Figures 4 to 6 is fitted with a gasket 5 that is 
different from the 0-ring 2. This involves an annular gasket with 
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the elongated rectangular section - the flat section - having raised edges forming flexible 
flanges 50. This type of gasket is well known. It is glued around the preform, eQ>preciably 
in a transverse plane. Because of its flexibility, it can be folded longitudinally at the same 
time as the preform 1 (Figure 4), and can also be deployed to accompany the deformation 
of the preform when it is unfolded (Figure 5). 

As with the 0-ring, the "flat" gasket 5 forms its own groove in the preform during 
its expansion and curing, comprising at the end of the operation a gasket integral with the 
lining 1'. The flexible flanges 50* are depressed toward the interior by the wall 30 of the 
casing 3, which ensures a perfect seal on the two edges of the gasket 5. Obviously, 
multiple gaskets 5 can be provided on the preform, particularly a gasket at each end. 

The method according to the invention makes it possible to achieve a very 
effective seal in a very simple way by implementing means that are not burdensome. 

Although the invention has been described in reference to a preform for which the 
radial expansion is only accomplished by unfolding, it is evident that it applies to any 
type of radially expandable preform, particularly to a preform having a structure of 
braided strands as described in the above-mentioned French patent application 93 05416. 
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CLAIMS 

1 . Method for sealing the peripheral space between an interior lining and a bore 
hole, a casing or an exterior cylindrical pipe in which it is housed, the lining being 
obtained from a radially deformable tubular preform with flexible wall that can be 
hardened in situ, this preform being able to occupy a first state - called retracted - in 
which its largest transverse dimension is appreciably less than the inside diameter of the 
well, casing or pipe, and a second state - called expanded - in which its outer surface has 
a cylindrical shape with a diameter appreciably equal to the inside diameter of the well, 
casing or pipe, the preform being hardened when it is in this expanded state inside the 
well, casing or pipe so that it forms a rigid lining therein, characterized by the fact that 
the preform (1) being in the retracted state; an elastically deformable annular gasket (2, 5) 
is placed aroxmd it, this gasket being given a configuration that does not impede the 
insertion of the preform into the well, casing (3) or pipe, after which the preform (1) 
fitted with its gasket (2, 5) is placed in the well, casing (3) or pipe, and radially expanded, 
resulting in the expansion of the gasket (2, 5) and the formation of an annular groove 
(100) in the external surface of the preform facing said gasket; and finally the preform is 
hardened to obtain a rigid lining (V) having a liquid-tight gasket (2, 5) incorporated into 
this groove (100). 

2. Method according to Claim 1, characterized by the fact that the gasket (2) is an 

0-ring. 

3. Method according to Claim 1, characterized by the fact that the gasket (5) [sic] 
has a flattened cross section bordered with flexible flanges (50). 

4. Method according to any of Claims 1 to 3, characterized by the fact that the 
wall of the preform (1) is heat-curable. 

5. Method according to Claim 4, characterized by the fact that the preform (1) is 
formed from a heat-curable resin core (12) sandwiched between an intemal skin (I I) and 
an extemal skin (10). 
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6. Method according to any of Claims 1 to 4, characterized by the fact that the 
gasket (2) has a natural circular shape and is applied at an angle against the preform (1) 
so as to take an oval shape, the expansion of the gasket resulting in returning it to its 
natural circular shape while positioning it in a transverse plane (Q). 

7. Method according to any of Claims 1 to 6, characterized by the fact that the 
gasket (2) is permanently attached to the preform (1) at one point (20). 

8. Method according to Claim 7, characterized by the fact that the gasket is 
temporarily attached to the preform (1) at at least one second point (21), this bond being 
automatically broken when the preform is expanded. 

9. Method according to any of Claims 1 to 5, characterized by the fact that the 
gasket (5) is glued to the preform. 

10. Method according to any of Claims 1 to 9, characterized by the fact that the 
two gaskets (2) used are arranged in the end areas (1 A) and (IB) of the preform (1). 
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[see source for figures] 
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